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the alloy steels presents greater difficulties than are met
with in the manufacture of the plain carbon steels. The
ordinary difficulties attendant upon the production of
sound ingots are the same, whether the steel is an alloy
steel or a plain carbon steel, but additional troubles arise
with the alloy steels, principally in connection with the
behaviour of the surface of the ingot. These difficulties
do not always arise in the manufacture of the ingot, but
may occur during the subsequent heatings and coolings
of the ingot in the course of the processes of forging and
drop forging. As a general rule, it may be taken that
the difficulties in connection with the surface are more
pronounced in the hard than in the soft alloy steels, and
they become most pronounced in the steels which harden
intensively when cooled in air. It is very difficult to
ensure that the surface of an ingot shall be absolutely
smooth and free from slight folds or kinks. Such
irregularities in the surface may be comparatively harm-
less in the soft plain carbon steels, or in the soft alloy
steels which do not harden in the air, but in a steel which
does harden in air they tend to the production of cracks.
This is probably due to the effects of contraction, which
produce considerable stresses in the surface of the steel.
The production of these stresses has been indicated in
Chapter II, and in consequence of the hardening of the alloy
steel, the ductility of the metal is reduced considerably.
Consequently, the ability of the steel to distort, and to
accommodate the various stresses produced in and round
the cracks, is distinctly less in the hard alloy steels than
in the plain carbon steels. For this and other similar
reasons it is not unusual for tiny cracks to be formed in
the surface of the ingots. From the reasons given for the
production of these cracks, it is quite evident that the
harder the steel after cooling in air, the more prone it
will be to develop surface flaws.

Since the cracking of the surface of the steel is a direct
result of the changes which occur during heating and
cooling, it is evident that the flaws may be produced